i 5 

S 2 

fa" 



- 3 
~ o 

O S 
■g ? 

= 5 



\ 



■Sis? 

ru 




E 

(9 
O 

? 



V. 

3 
CD 

LZ 



w 2 



Ho 

f 



i! 0 



oo 2 



O 
O 



5 5 



^5 



o 

2 



ys 



ru 



o o 
5 o 

Z 



Qi 



."IS i; 
" o 

(J CM 

o 5 



o 

! 

! p 
1 | 
i >» 
i " 

■ o 

i s 

' q 

Q 

i < 

■ CJ 
. LU 

; y 



5 O 



P 5 o -= 



Z c 



a 



AT 



J 



CM 
O 



: i 1 s 
i g S * 



sil 



2 « « 



C 




E ~ 



3 o 

-3 CM 



O 
(3 

o cr 
? ° 
a " 



3 I 




Figure 3 




410- 



Contracts 
and 
agreements 
data 

305 



Contracts between 

users and 
NICECAO system 
data module 



Contracts between 
pnme contractors 
and suppliers data 
module 



a F3 



fjj 



Figure 4 




Prime contractor 
account data 
module 



Account 
" Data 
320 



Figure 5 



# 



• 




J3 

a 



Ul 

Hi 



Stored standard 
contracts data 
module 



697- 



Stored standard 

terms and 
conditions data 
module 



Stored electronic 
business documents 
data module 



699- 



Stored EC 
digital signature 
data module 



Figure 6 



Materials data 
331 




Heterogeneous | 
matenais data . 
module ! 

i 



734- 



Other matenais data 
module 



Figure 7 



840 



Stored product data 
management 
system electronic 
1 document data 
module 



855- 



865- 



Stored product data 
and electronic 
document 
distribution control 
data module 



l Stored baseline part 
: design model data 
I module 



892- 



Stored working copy 
part design model 
data module 



875' 



Standard and 
.custom ^ari^ library 
data module 



Manufacturing 
standards and 
specifications data 
module 



-845 



Stored standard 
attributes and 
attribute values data 
module 



-860 



Stored design and 
analysis access 
permission data 
module 



-B70 



Stored POM digital 
signature data 
module 



-880 



Stored standard 
drawing symbols 
data module 



885- 



Stored engineering 
analysis and 

simulation results 
data module 



-890 



Stored quasi-real 
time multimedia 
communications 
sessions data 
module 



Other POM 
data modules 



891 

S 



Prime contract or 
user systems 



220 



Network 250 



NICECAD server 
system 200 



System administration 
processing module 
902 



PDM processing module 
918 



CAD processing module 
932 



Multimedia communications 
processing module 
978 



Supplier 

user 
systems 



230' 



Electronic commerce 
processing -module 
988 



Engineering analysis and 
simulation processing 
module 
946 




210 



Figure 9 



User logon authentication 
processing module 



System administration 
processing module 
902 



O 

y 



Contracts processing 
module 



Account data and other 
report generation module 



Security processing module 



Network interface 
processing module 



Data backup and archiving 
processing module 



Other application modules 

i 

i 



Figure 10 



POM electronic 
document 
processing module 



11^2 



Product data and 
electronic document 
distribution control module 



1104 



Baseline part design model 
management module 



1106 



Working copy part design 
model 
management module 



1108 



Attributes and 
. attribute values 
management module 



1110 



POM digital signature 
processing module 



1112 



^1 

|skSs 

hi 



Engineering analysis 
and simulation results 
management module 



1114 



Design and analysis 
access permissions 
management module 



1116 



Other PDM processing 
modules 



1118 



PDM processing 
module 
918 



Figure 11 



Pan design model 
creation and editing 
processing module 



1202 



CAD processing 
module 
932 



Standard and custom 

parts library 
management module 



1204 



Standard drawing symbols 
management module 



rU 

S33 : 



1206 



S a 3 



Manufacturing 
standards and 
specifications 
management module 



1208 



Part design mode* 

visualization 
and manipulation 
processing module 



1210 



CAO utilities conversion/ 
plotting module 



1214 



Other CAO support j 1216 
processing modules ; 



Figure 12 



# 



Multimedia communications 
processing module 
978 



Q 

3 



Quasi-real time audio 
processing module 



1302 



ry 
ru 



Quasi-real time 
graphics processing 
module 



1306 



Qua si -real time video 
processing module 



"l3u4~ 



Other multimedia 
processing modules 



1308 



Figure 13 



Electronic commerce processing 
module 988 



3 



Standard contracts 
processing module 



Terms and conditions 
negotiation processing 
module 



1402 



1404 



s l 

M 

y& 
i\ = 

Ik 

i 
i 
i 



Contract 
formalization 
processing module 



s 

1406 



Electronic funds 
transfer processing 
module 



1408 



Other electronic 
commerce processing 
modules 



"7" 

1410 



Figure 14 



m 



Engineering analysis and simulation 
processing module 
946 



Stress analysis 
processing module 



System dynamics 
analysis processing 
module 



1502 



1504 



Rotordynamics 
analysis processing 
module 



1506 



Thermal analysis 
processing module 



i2>e 



• yQ Fluid dynamics 
analysts processing module 



"OT 



1510 



Motion simulation 
module 



1512 



-^Materials analysis 
J p/ocessing module 



Component interface 
analysis processing module 



1518 



1520 



Casting simulation 
module 



Forging simulation 
module 



1526 



1528 



Mechanical event 
simulation module 



1^14 



Assembly simulation 
module 



s 



1516 



O trier analysis and 
simulation modules 



s 

1522 



Machining process 
simulation module 



1524 



Sheet metal process 
simulation module 



Other manufacturing 
simulation modules 



1530 



1532 



Figure 15 



a senes X 



Prime contractor assembles a ! 
of teams for a concurrent engineenng 
development project 




.1602 



Prime contractor establishes a 
concurrent engineering project on the 
N1CECAD system 



-1604 




1606 



^ Preliminary part design model stored by 
'~ NICECAD server system 

P 



Ul 



1608 



o 



Preliminary PDM documents created 
by design team 



-1610 



Preliminary POM documents stored 
by NICECAD server system 



-1612 



| Prime contractor assigns design 
and analysis access permissions 
to appropriate team members 



-1614 



I 

T 



Preliminary PDM system is 
activated Dy the prime contractor 



1616 



Authorized teams perform 

analysts and simulation 
using preliminary baseline 
part design model 



1618 



Teams discuss 
modifications to preliminary 
baseline part design model 
based on analysis and 
simulation results 



Design team applies 
necessary changes to 
working copy part design 
model 



Working copy part design 
model modifications stored 
by NICECAD system 



Prime contractor approves 
proposed modifications to 
preliminary baseline part 
design model 



Prime contractor stores new 
preliminary baseline part design 
model 



Preliminary PDM documents 
updated by team members and 
stored by the NICECAD system 



^ft632 



-1620 



-1622 



1624 



1626 



.1628 



.1630 




Figure 16A 



# 



Formal PDM system is activated by i 
tne prime contractor 



-1634 



Authorized team members j 
perform analysis and i 
simulation on baseline part 
design model 



1636 



Prime contractor approves final part design 
model and PDM documents 



Teams discuss 
modifications to baseline 
part design model based on 
analysis and simulation 
results 



Design team applies 
changes to working copy 
part design model 



Working copy part design 
model modifications stored 
by NICECAD system 



Prime contractor approves 
proposed modifications to 
baseline part design model 



1638 



1640 



1642 



1644 



Prime contractor stores new 
baseline part design model 



J 



1646 



Contracts formalized between prime 
contractor and suppliers for production of 
design prototypes 



Formal PDM documents updated r 1648 
by team members and stored by ^ 
the NICECAD system 



raDncatron Team manufactures 
prototype product represented by tne 
final part design model 




Figure 16B 



Design team member logs on to 
NICECAD system 




1 702 



NICECAD system 
authenticates designer 



^1704 



yj 
nJ 



Designer selects NICECAD CAD software 
for launch 



1 



Designer creates graphics entities that 
make up a part design model using CAD 
tools and commands 



Designer uses a set of attribute names to 
identify the entities 



Designer associates attributes and 
attribute values with the entities 



■1706 



1708 



1710 



-1712 



Designer selects components from 
standard and custom parts libraries 



-1714 



Designer creates and edits POM 
documents 



-1716 



NICECAD system stores new part design 
model, attributes, attribute values and PDM 
documents 



-1718 



Figure 17 



# 



Team member logs on 10 
:r>e N1CECA0 system 



j NICECAO system authenticates U\jgr>t 
l team member 



Team member request access 
to a pan design model and 
related POM documents 



.1806 



a 



NICE CAD system provides 
access to requested design and ^ 
POM documents consistent with 
team member's authorization 



.1808 




Team member performs analysis 
or simulation 



,1818 



Team member launches analysis 

or simulation postprocessing 
software component consistent 
with authorization 



-1820 



Team member launches 
! pre pr ocessing software 
! component consistent with 
i authorization 



,1812 



Team member performs 
preprocessing procedures for 
analysis or simulation 



r\_i8u 



Team member launches analysis p_ 
or simulation software : 
component consistent with 
! authorization 



1816 



Team member performs 
postprocessing procedures for 
artatysis or simulation 



-1822 



Team member posts results to { 
NICE CAD system and updates r~Nw1824 
aeoropriate POM documents | 



Figure 18A 



Q 
yj 



P 



0 



Team member requests 
download of part design model 



NICECAO system downloads 
part design model 



Team member performs external 
analysis or simulation (including 
pre* and post- processing) 



.1826 



,1828 



,1830 



i Team member uploads results to 1832 

i NICECAO system and updates | 

appropriate POM documents t 




Team members discuss effects 
of EAS results on part design 



V 1834 




Design change decision 
made by prime contractor 




1836 



Figure 18B 



NICECAD system 
authenticates team members 



1904 



Team members request secure, quasi-real 
time interactive session using audio 
and/or video 



1906 



NICECAD system launches secure, quasi- 
real time interactive video and/or audio 
software component 



1908 



Session mediator establishes a new session 
and coordinates activity among 
participating team members 




1910 



-1909 



No 



NICECAD server facilitates 

network transport and 
distribution management of 
quasi-real time audio and/or 
video data 



Yes 



NICECAD server launches secure, quasi- 
real time interactive graphics 
software component 



-1912 



Team members interact to 

discuss design issues, 
contract issues, and other 
issues 



NICECAD server facilitates network 
transport and distribution management of 
quasi-real time audio and/or video, and 
graphics data 



-1914 





Figure 19A 




NICE CAD server retrieves part design 
model requested by session 
mediator 



^1922 



Part design model presented to 
participating team members 



.1924 



geam members interact using 
Spent side interactive software 
*o i 1928 



Team members interact through 
available facilities to discuss 
design issues 



S3 



.1926 



Team member 
rotates. translates, and 
manipulates part 
design model 



930 



Team member applies 
comments or 'mark ups 1 to 
part design model 



.1932 



Team member applies 
"cutting tool* to visualize 
planar sections of part 
design model 



934 



Decision is made regarding design issues, 
and part design model and POM documents 
are updated as required 



.1936 




Interactive multimedia 
session saved to NICE CAD 
system 



1938 



Figure 19B 



* 



9 

CM 



s e. 

C <D 

aj co 

to 
ZD 



w 

y s 

r-: 5 



8 

CM 



5 E 

C <D 
.2* « 

to 

£ CO 
Q ^ 

CD 
V) 

ZD 



9 

CN 



5 E 

C OJ 

-2> In 
co 

Q w_ 

0) 

CO 

3 




Q 

VI 



CD _ 
CD 

a 



is 

co 
Q 



IS ^ 
Q 



- E 
i w 2 

U- en 



v 



y3 

o 



in 



.0 

o o 

en cvj 
Z) 

<- to 

to « 

o to 




ill 

o ,2 >* 
^ w cn 



GMR Server Module 10oO 
A 




3455 




Internal Analysis 
Criteria Data 
Module 



s3£C6 



tissue-**** 



Stored Standard 
Attributes Data 
Module 



Stored Designer 
Preference 
Data Module 



Stored Designer 
Part Design Model 
Data Module 



Designer Account 
Data Module 



38cO 



Fabricator 
Account 
Data Module 



3850 



General 
Information 
Group Data 

Module 



3250 



Materials Group 
Data Module 



330Oi 



Process 
Machinery 
Group Data 

Module 



320O 



Manufacturing 
Standards Data 
Module 



3350 1 



Tool Set 
Group Data 
Module 



31 SO 



Inspection/OA 
Data Module 



340(j> 



Global 
Manufacturer; 
Registry Data 

Module 



Personnel 
Operator Group 
Data Module 




Designer Logs on Initiating Session 



4000 



Designer Selects 
nl30D lnDut Criteria 



tin 



?J32Q 



Server Generates 
Query Set 



j Query Set Run 
s ^ I Against General 
Access Fabricator 
Data 



Q34D 



y 



I 



L4360 



Query Results Stored 
in Designer Account 
Data 



| Query Results Sent 
4380 to Designer 



Server Authenticates Designer 




402O 



Designer Selects 
Scope of Services 



Designer Uploads Part Design Model to Server 



Server Parses. Processes and Stores Part Design Model 



4080 



4100 



Designer Assigns Attributes to Part Design Model 4 1 20 



Server Conducts Producibility Analysis and Generates 
Second Query Set 



Designer Selects Preference Input Criteria 



Server Generates First Query Set Based 
on Preference Data 



Query Set(s) Run Against GMR Data 



Query Results Stored in Designer Account and Fabricator 
Account Data 



Query Results Sent to Designer 



Referral Sent to Qualified Fabricators 



Designer Account Data Updated 



4140 



416C 



41 80 



4200 



4220 



4240 



4260 



4280 



Fabricator Account 
Data Updated 



"44(3 



Designer Billing 
Information Generated 
and Sent to Designer 



442 



Fabricator Referral 
Billing Information 
Generated and Sent to 
Fabricator 



444/ 



Designer Logs 
On Initiating 
Session 



Server 
Authenticates 
Designer 



5000 



502O 



m 



Designer Custom Report 



Designer Selects 
Report Request 
Options 



Server Generates 

Query Set for 
Report Request 
Options 



51<0 



5160 



504O 

^Designer^ 
^ Requests Type ] 
v of Report, 

Query Results 



Designer Selects 
Query Results 
from Designer 
Account 



506O 



Server Retrieves 
Data and Formats 
Report 



Query Set Run 
Against Designer 
Account Data 



5180 




Server Retrieves 
Data and Formats 
Report 



520 O 



Designer Account 
Data Updated 



soaO 



510O 



5120 



Report * 
Transmitted to 
Designer 



5220 



Designer Account 
Data Updated 



524 O 



, Fabricator Logs 

; On 

i Initiating Session 



60<O 



Server 
Authenticates 
Fabricator 



602D 



6040 



UJ 

i 5 s ! 




General Search 



FjQocator 
Custom 
Report 



Fabricator Selects 
Report Request 
Options 



Update 
Database 



606O 



Fabricator Selects 
Referral Results 
from Fabricator 
Account Data 



Server Generates 

Query Set for 
Report Request 
Options 



6340 



I 



626 O 



Server Retrieves 
Fabricator Data 
And Formats Report 



Fabricator Selects 
GMR Components) 
to Update 



Server Retrieves 
Data and Formats 
Report 



6360 



Query Set Run 
; Against Fabricator 
I Account Data 



628 C 



Report 
Transmitted to 
Fabricator 



620 O 



6160 



Fabricator Selects 
Input Criteria 



608O 



Fabricator Updates 
Selected GMR 
Components) 



Report 
Transmitted to 
Fabricator 



6380 



Server Retrieves 
Data and Formats 
Report 



630O 



I 

T 



6220 



6iaO 



Server Generates 
Query Set 



610O 



Server Saves 
Updated GMR 
Components) 



62CO 



Query Set Run Against 
General Access 
Fabricator Data 



Fabricator Account 
Data Updated 



Fabricator Account 
Data Updated 



6120 



Confirmation 
Notice Sent to 
Fabricator 



622Q 



Query Results Stored 
in Fabricator Account 



6240 



I 



640O 



Report 

Transmitted to 
Fabricator 



614C 



Fabricator Account 
Data Updated 



Query Results 
Sent to Fabricator 



j 



642© 



6260 



Fabricator Account 
Data Updated 



\ Fabricator Account 
{ Data Updated 



